Introduction
Worldwide, chronic musculoskeletal pain is one of the most challenging health conditions encountered by the elderly population and health practitioners. Back pain, being the most common of all musculoskeletal conditions, has a lifetime prevalence of ~60%-80% among adult population in the Western countries. 1 In the global Burden of Disease 2010 Study, low back pain (LBP) was reported to cause more global disability than any other condition (out of 291 conditions). 2 In the UK, LBP affects around one-third of the adult population each year of whom about one-fifth will consult their general practitioners (GPs) about their back pain. 3 However, currently there is insufficient evidence to know whether or not LBP is a result of aging, and if there is any etiological differences between LBP during early and late stages of life. Findings from review studies have suggested that the prevalence of LBP increases linearly from the third decade of life until the 60 years of age. 4, 17 Thus, with the expanding proportion of elderly population the burden of LBP is likely to increase in the coming decades and has the potential for causing significant challenges for primary health care service systems especially in the developing countries.
LBP is a major health problem among the elderly not only because of the high prevalence, but also because of the adverse impacts on functional mobility, activities of daily living, sleep quality, psychological symptoms and reduced health-related quality of life (HRQoL). [5] [6] [7] Apart from the health-related issues, back pain has been shown to be associated with increased medical expenditure, workplace absenteeism and early retirement, 8, 9 which altogether can have serious impacts of socioeconomic well-being at individual and community level. The etiology of back pain is multifarious; however, the common causes ranges from injuries and mechanical problems, such as intervertebral disk degeneration, vertebral fractures, herniated disks and myofascial pain. 10 Given the diverse nature of the problem, LBP is managed by various health care providers, such as GP, family practitioners, neurologists, rheumatologists, emergency physicians, and orthopedic and neurological surgeons. 11 Appropriate prevention and management strategies starting at the primary care level hold the potential to reduce the prevalence of population living with chronic back pain, for which a wide variety of cause-specific treatment and therapeutic options are available. A balanced approach by considering patients overall physical and psychological factors are believed to be most effective for effective management of LBP. 10, 16, 17 With the increasing understanding of the beneficial effects of exercise on physical and mental health, HRQoL, and almost any aspects of health, there has been a growing interest on the exercise-directed therapy for the management of chronic back pain. There is now a convincing body of medical literature demonstrating that increased levels of obesity and sedentary lifestyle will increase the prevalence of conditions associated with chronic pain, 12 and have underscored the importance of remaining physically active as long periods of inactivity will adversely affect recovery from the pain. [14] [15] [16] Exercise can serve as a useful therapeutic tool to increase functional capacity, preventing the pain becoming chronic, and even reduce the risk of future back injuries. 18 However, as nearly all of the evidence on the health effects of exercise on back pain are gathered from studies conducted in developed countries, there is currently limited knowledge in the context of developing countries. Regional differences in the patterns of back pain and the distribution of lifestyle related risk factors are necessary to develop a broader understanding of the problem and designing effective intervention strategies. In view of this, we conducted this study in selected South Asian countries where the demography is characterized by a predominantly younger population, however, aging is increasingly being recognized as a public health issue. Therefore, research and policy interventions for age-related chronic diseases has been gathering momentum. Although the surveys were conducted quite some time ago, the findings of this study might be useful for both future researchers and practitioners in the management of back pain among the middle-aged to elderly population.
Methods

Data collection
Nationally representative population surveys on physical activity (PA) patterns are rare in South Asia. Therefore, for this study we collected secondary datasets from the 2002 World Health Survey (WHS) which was implemented in 70 countries between January and December 2002. Sampling methods have been published in prior studies based on WHS datasets. 19 The surveys were cross-sectional in nature and covered a broad range of health (mental health, chronic diseases) and behavioral (PA, smoking, drinking, fruits and vegetable consumption) risk factors among male and female adults aged ≥18 years. 19 The health module in the WHS surveys was closely synchronized with the International Classification of Functioning, Disability and Health. 20 
Variable
Outcome variable for this study was self-reported status of back pain. Inclusion criteria was age being ≥50 years, and exclusion criteria was absence of information on PA status. Participants were asked -have you experienced back pain (including disc problems) during the last 30 days? To which they could answer: Yes or No.
Main explanatory variables were PA which were measured across three different areas: vigorous physical activity (VPA), moderate physical activity (MPA) and walking. For VPA, participants were asked:
Now, think about all the vigorous activities which take hard physical effort that you did in the last 7 days. Vigorous For Walking, participants were asked:
Now think about the time you spent walking in the last 7 days. This includes at work and at home, walking to travel from place to place, and any other walking that you might do solely for recreation, sport, exercise, or leisure. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?
Currently, the standards for measuring the amount of PA remains inconsistent across studies as different researchers employ various levels of measurement, such as total hours of PA per day, number of days per week or month. Besides that, the recommended amount of PA are expected to vary for different age groups and physical conditions. Hence, categorization of the amount of PA as "adequate" and "inadequate" would not be appropriate. For this study, we collapsed the number of days into three groups for all three types of PA as: 0-1 day= almost never, 2-4 days= few days/ week and 5-7 days= almost/everyday. The trichotomization was done in light of insights from current literature on the minimum amount of PA that is likely to have any effect on health outcomes. We also considered several covariates for the purpose of adjusting for potential confounders as guided by the previous researches -age: 50-59, 60-69, 70-79, >80 years; sex: female, male; current marital status: unmarried, married; educational attainment: no formal schooling, less than primary school, primary school completed, secondary school completed, high school completed, preuniversity/ university completed; current job: government employee, nongovernment employee, self-employed, unemployed/other; currently smoke: daily, not daily, not at all; ever drank alcohol: yes, no. [8] [9] [10] [11] 16, 20, 24, 31, 34 Data analysis All analyses were conducted with SPSS 21 for Mac (SPSS Inc., Chicago, IL, USA). Initial checks were performed for missing values, outliers and multicollinearity issues. Basic sociodemographic characteristics of the participants were presented as frequencies and percentages. Contingency table was generated for chi-square tests to check any statistical association between back pain and the explanatory variables. The variables that were found significant at p<0.25 in contingency tables were retained for the multivariable regression analysis. The results of regression analysis were presented as odds ratios (ORs) and corresponding 95% confidence intervals (CI). All tests were two-tailed, and statistical significance was set at p<0.05. Following the main regression analysis, we reran the analysis two more times with different classifications of PA for sensitivity check (first with 0-3 and 4-7 days, and then as 0, 1-2, 3-4, >4 days). However the results did not show any significant variation from those of the main analysis (results not shown).
Ethical review
WHS survey protocols were approved by ethics review board of the World Health Organization (WHO). Therefore, any additional ethical review of the study was not necessary because it was based on anonymous publicly available dataset with no identifiable information of the participants.
Results
Descriptive analysis
Basic population characteristics were presented in Table 1 . Most of the participants were in the youngest age group of 50-59 years. In all countries, most of the participants were male (except in Sri Lanka), and were currently married. Literacy rate was highest in Sri Lanka (89.6%) and lowest in Nepal (16%). Rate of university-level qualification was highest in Sri Lanka, and in the rest of the countries most of the participants had less than primary or primarylevel qualification. More than half of the participants were unemployed or not worked for payment. In Bangladesh and Nepal, more than half of the participants reported smoking on daily basis. Prevalence of nonsmokers were highest in Sri Lanka (72.4%), and lowest in Nepal (42.3%), and that of ever drinking alcohol was highest in Nepal (39.9%) and lowest in Bangladesh (4.2%). Regarding participating in PA, almost one-third of the participants in India (33.8%) and more than a quarter in Sri Lanka (27.9%) reported engaging in VPA almost every day. However, that of engaging in MPA was highest in Nepal followed by India and Sri Lanka. 
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Bishwajit et al Level of PA was lowest in Pakistan as 82% and 64.9% of the participants reported almost never engaging in VPA and MPA, respectively. Compared to VPA and MPA, the rate of walking was relatively high in all the countries with about two-third (except in Bangladesh, 52.8%) of the participants reported going for walk almost every day. Contingency table (Table 2 ) was generated to calculate the prevalence of back pain across the categories of the explanatory variables. The prevalence of back pain was, respectively, 64.8%, 19.8%, 69.5%, 40.6% and 36.2% in Bangladesh, India, Nepal, Pakistan and Sri Lanka. Results indicate that in most of the countries the likelihood of reporting back pain was higher among participants who were female, aged 50-59 years, were currently married (except in Nepal), had no formal education (except in Sri Lanka) and had no job and walked almost never (in all countries). Back pain was associated with lack of VPA in all the countries but Bangladesh and Nepal, and with MPA in all the countries but Pakistan. 
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Multivariable analysis
Results of multivariable analysis on the association between back pain and different forms of PA among women and men were presented in Tables 3 and 4 , respectively. Reference category for all three types of PA (VPA, MPA and walking) was almost every day. Table 4 indicates that in Pakistani women who almost never engaged in VPA had 3.7 times (adjusted odds ratio [AOR]=3.72; 95% CI=1.095-12.63) higher, and in Sri Lankan women who engaged in VPA few days a week had 62% (AOR=1.619; 95% CI=1.122-2.337) higher odds of reporting back pain compared to those who engaged almost every day. In India, Pakistan and Sri Lanka, the odds of suffering from back pain were, respectively, 29%, 2.5 times and 59% higher among women who almost never took MPA. Significant association between back pain and walking was observed among women in India only, and the odds were 26% (OR=1.26; 95% CI=1.003-1.584) and 33% (OR=1.326; 95% CI=1.008-1.746) higher for walking few days and walking almost never, respectively. No significant association between back pain and VPA was observed among men in any of the countries. In India, taking MPA for few days a week and almost never was associated with, respectively, 38% (OR=1.38; 95% CI=1.017-1.876) and 56% (OR=1.564; 95% CI=1.003-2.438) higher odds of reporting back pain. Walking almost never was also associated with, respectively, 83% (OR=1.829; 95% CI=1.14-2.934) and 2.9 times (OR=2.854; 95% CI=1.419-5.738) higher odds of reporting back pain among men in Nepal and Pakistan, respectively.
Discussion
This study reports the prevalence of back pain and of three forms of PA including VPA, MPA and walking among subjects aged ≥50 years in Bangladesh, India, Nepal, Pakistan and Sri Lanka. The findings suggest a high burden of back 
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Physical activity and back pain in South Asia pain especially in Bangladesh and Nepal where more than three-fifth of the participants reported having back pain. In all five countries, participants who reported back pain were aged between 50 and 59 years, and the prevalence was also higher among women compared to men. From the analysis, it is difficult to make any assumption regarding this variation; however, these two findings are consistent with those from a recently published systematic review which found that the prevalence increases linearly until the 60 years of age, and are more prevalent in women. 4 Of note, the prevalence of back pain in Nepal was more than threefold than that of India. This is perhaps because the rate of current employment was also highest in Nepal which is associated with higher likelihood of experiencing back pain. A follow-up study in Western Nepal reported that LBP was higher among subjects involved in agriculture and heavy weight lifting. 23 Similar evidence were reported by WHO estimates which found that ~37% of all LBP is of occupational origin. 24 Considerable differences were observed among the countries in terms of PA patterns as well. Rate of participation in VPA almost every day and few days a week was highest in India and in Bangladesh, respectively, whereas that of participation in MPA almost every day and few days a week was highest in Nepal and in Bangladesh, respectively. Rate of nonparticipation in both VPA and MPA was highest in Pakistan.
Previous nationally representative statistics on back pain and PA are not available. However, at subnational level, and among different age groups the prevalence was reported to be 23% among adults of working age in rural North India, 25 55% among jute mill workers in West Bengal (India) 26 and 15.5% among drivers of three-wheelers in Sri Lanka. 27 In contrast, the prevalence rates are usually lower for industrialized countries, for example, USA (10.2%) 28 and Canada (18.9%). 29 However, in Germany, the point-prevalence was 37.1%, 76.0% for 1-year prevalence and 85.5% for lifetime prevalence. 30 Our findings also indicate that lower level of PA was independently associated with higher likelihood of experiencing back pain. However, the association was not even across sex and countries. For instance, the association between back pain and VPA was significant only in Pakistan and Sri Lanka, and among women but not men. In Bangladesh, no significant association was observed between back pain and engaging in PA of any form. However, lower frequency (<5 days a week) of engaging in MPA appeared to be associated with increased likelihood of having back pain among both men and women in India. Though the association was significant in certain cases, it should be noted that these findings are not even for all the countries which indicates a differential association for different types of and back pain PA across sex and country. Current evidence regarding the association is inconclusive, mainly due to the heterogeneity in effect measures and the lack of uniformity in the definitions of back pain. 31 A 6.5-year follow-up study among Norwegian students reported a weak trend of decreasing LBP with MPA/high PA levels, but this association was not significant, and concluded that no clear relationship between PA and LBP was possible to establish among young adults. 32 A recent literature review on the association between PA and LBP was also unable to determine if PA could have negative or positive effects on development of LBP in adults. 33 However, our finding is consistent with one from the Netherlands which found positive effect of PA in the prevention of LBP among working population. 34 As far as we are concerned, this is first study to report the prevalence of back pain and assess its relationship with PA among elderly people in South Asia. Sample size was considerably large and analysis followed rigorous standards. In addition to its contribution to the current literature, the findings of this study has several important implications for future researchers and for policy makers as well. Our results revealed a considerably high burden of back pain which should be taken into account when assessing overall health status of among the middle-aged to elderly population, and should be given due priority for further investigation on cause-specific management and rehabilitation. More population based studies are required to provide updated information on the prevalence of back pain and exploring the underlying causes, and impacts on health and well-being among the senior citizens. The ultimate goal will be to develop innovative ways to provide proper care, and offer a conducive environment and better support for patients living with chronic pain at large.
Apart from the contributions, the limitations of the current study should also be pointed out. First, as it was a crosssectional survey, the directionality of the association was not possible to determine. It is possible that back pain itself was the cause of low PA among the participants. The causality of the association needs to be verified by longitudinal studies. Also, the data on back pain and frequency of participating in PA were self-reported, and were not validated from independent sources. Therefore, the retrospective recalling suffers from the risk of reporting bias. We could not adjust the analysis for some important covariates such as presence of other disease conditions, medication use, and injury due to the secondary nature of the data.
Conclusion
In conclusion, our findings revealed that the prevalence of back pain was noticeably high among men and women aged 
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Bishwajit et al ≥50 years. Rate of participation in PA was also low. However, important differences were observe in the prevalence rates across countries. Given the advanced age of the subjects, it is understandable that participation in VPA and MPA cannot be regular. However, nonparticipation in regular walk is a matter of concern. The relationship between taking part in PA and back pain was consistent for some countries, but not other. Sex variation in the association was also remarkable. Further research is necessary to better understand the causality of this relationship.
